Accumulating evidence suggests that daily participation in physical activity (PA) has physical, mental, and social benefits, and extended time spent in sedentary behavior (SB) has adverse health consequences for children and youth. [1] [2] [3] Therefore, the World Health Organization (WHO) 4 recommends children and youth to engage in at least 60 minutes of moderate-to-vigorous PA (MVPA) daily. Consequently, developed Western countries including Australia, Canada, the United Kingdom, and the United States have developed national PA and/or SB guidelines for children and youth. [5] [6] [7] [8] Examining adherence to such guidelines enables researchers and policy makers to understand the current situation of PA and SB in young people and to better inform health promotion policy. In South Korea, some efforts have been made to promote PA among children and youth. However, the determinants, levels, and patterns of PA and SB are not well understood which then makes it difficult to compare with other countries. South Korea's 2016 Report Card on Physical Activity in Children and Youth (Report Card hereafter) acquired the best available data, synthesized evidence according to international predefined criteria, and conducted a comprehensive assessment of PA and SB among South Korean children and youth. It provides baseline grades on PA and SB that can be used to understand and compare at national and international levels. The purpose of this manuscript is to present how the Report Card was developed, and to summarize the results in a culturally appropriate context.
Methods
When South Korea joined the Active Health Kids Global Alliance (AHKGA) at the end of 2015, the principal investigator (corresponding author) initiated the South Korean 2016 Report Card project and invited experts in the fields of PA and health to be part of the Research Working Group (RWG). The RWG consisted of 9 members (see South Korea's 2016 Report Card on Physical Activity of Children and Youth-full report card) and was responsible for acquiring and processing evidence, grading the predefined indicators, and producing the final content of the Report Card. The RWG also recruited policy makers, school principals, and members from the media to become part of a Report Card Committee (RCC) that contributed to acquiring evidence for and promoting the Report Card. The members of the RCC were also invited to sessions that involved the presentation of synthesized data and discussions on the grading of indicators. Ultimately, the final deliberation on grades was done by the RWG.
The Report Card assessed 10 key indicators and Physical Literacy: 1) Overall Physical Activity, 2) Organized Sport Participation, 3) Active Play, 4) Active Transport, 5) Physical Literacy, 6) 9 and the secondary set of data were the 2014 Korea National Health and Nutrition Examination Survey (KNHANES; n = 901). 10 The KYRBS and KNHANES are nationally representative data collected annually to assess the risk behaviors, health, and nutritional status of the population, monitor trends in health risk factors and the prevalence of major chronic diseases, and provide evidence to develop and evaluate health policies and programs in South Korea.
A systematic literature search was conducted both in Korean and English to identify any related evidence regarding PA or SB in South Korean children and youth within the previous 5 years ( [2011] [2012] [2013] [2014] [2015] . These papers were then scored to determine how much weight each study will carry on the final grades. The criteria that were used for scoring are as follows: type and quality of measure used (objective measures or validated questionnaires were preferred); the currency of the data (more recent data preferred); age range of children surveyed (age groups according to pre, elementary, middle, and high school preferred); and sample size (larger samples and generalizable samples preferred). Additional sources of data (ie, national reports on PA, SB and policy) were used to verify findings and to put them into context.
The RCC were involved in the initial discussions regarding the weight placed on evidence and the grading of indicators. The final grades were agreed upon by the RWG in line with the predefined criteria of the AHKGA: A = >80%, B = 61% to 80%, C = 41% to 60%, D = 21% to 40%, F = 0% to 20% and INC = incomplete data. Where significant differences between groups (such as age and sex) existed, the RWG assigned a grade that best reflected the grade of the majority and then lowered the grade according to the degree of the disparity.
Results
South Korea's Report Card is the first assessment of PA and SB among children and youth based on standardized criteria from the AHKGA. Table 1 shows the final grades of the 10 key indicators. Figure 1 shows the cover of the Report Card.
Discussion Overall Physical Activity: D-
The 2015 KYRBS data was used as the primary data source. Results show that 6.9% of middle school students (10.6% in boys, and 2.9% in girls) and 4.9% of high school students (7.4% in boys, and 2.1% in girls) participated in ≥ 60 minutes of MVPA daily. Although nationally representative data did not exist for elementary school students, reports from the Ministry of Education, 11 the Ministry of Culture, Sport and Tourism, 12 and several independent studies [13] [14] [15] [16] show that elementary school students are much more physically active than middle/high school students. Due to a lack of consensus on PA guidelines, many reports and studies presented their data according to the criteria of ≥ 60 mins/day of MVPA for more than 5 days per week (21% for elementary and 14.1% for middle and high school), and muscle strengthening exercises for more than 3 days per week (duration not indicated; 22.1%).
Organized Sport Participation: C-
The Ministry of Education 17 reported that, out of 3,878,938 students surveyed in 2015, 68.8% of elementary, middle, and high school students take part in school sports clubs or after school sports. This was supported by our analysis using the 2015 KYRBS data that showed 72.1% of middle school students and 31.5% of high school students participated in school sports clubs and after school sports. Limited evidence was available for younger age groups.
Active Play: INC
Active play could not be graded due to incomplete data as limited resources were identified on this indicator. The nature of active play makes it difficult to quantify; regardless, more efforts should be made in the future to understand active play among South Korean children and youth.
Active Transport: C+
The 2014 KNHANES data was used as the primary data source for active transport. Results show that 76.2% of middle school students and 77.4% of high school students take active transportation, mainly walking or cycling, to school for an average of 25 min/ day. Independent studies showed that 80% to 100% of elementary students take an active form of transportation to school in South Korea. 16, 18 Though the majority of children and youth used an active mode of transport to commute to school, it is important to note that in South Korea most children go to a school located within their neighborhoods. The commute is therefore often very short and done at a leisurely pace.
Physical Literacy: INC
Due to incomplete data, physical literacy could not be graded. Though almost no data or studies were found, physical literacy was included in the Report Card to bring attention to this very relevant and important indicator. We hope that by including it in the Report Card, the South Korean research community will initiate studies that will help with acquiring relevant data.
Sedentary Behavior: F
The 2015 KYRBS data was used as the primary data source. Results showed that 35.4% of middle school students (38.9% in boys, and 31.7% in girls) and 41.5% of high school students (43.9% in boys, and 38.8% in girls) participate in less than 2 hours of recreational screen time per day. But, adolescents (12-18 years) spend an average of 8.9 hours sitting per day (8.7 hr/day for boys, 9.2 hr/day for girls). 19 Recreational screen time among elementary school students showed a consistent increase over the previous 5 years, with an average screen time of 3.7 hr/day in 2014. 15, [20] [21] [22] [23] Evidence is largely lacking among young children; however, 1 study showed that South Korean toddlers (24-30 months old) watch over 1.2 hr/day of TV. 24 Due to the lack of consensus on the definition and criterion of SB, the majority of studies only investigated recreational screen time behavior. Consequently, the representation of SB in many nationallevel reports and independent research has been inconsistent. A unanimous guideline for screen time and other activities, such as extended sitting in classroom without breaks, needs to be developed and promoted.
Although the prevalence of SB in children and youth is deserving of a D grade, an F grade was given for the following 2 reasons: 1) recreational screen time was the only available SB measure in the KYRBS data. Including screen time for academic purposes in and outside school for typical South Korean students would dramatically lower the adherence to SB guidelines; 2) a decline in the amount of free time available to children and youth with increasing age should also be put into context. South Korea is well known for its "education fever," where most high school students spend 15 hr/ day studying either at school or at academic institutes. High school students may simply be replacing recreational screen time with academic-related SB due to the increasing academic pressure and workload. For these reasons, a D grade would not be an accurate assessment of SB for South Korean children and youth.
Family and Peers: INC
Family and peers could not be graded due to incomplete data. A systematic search of the literature found several studies that showed associations between parental behavior and the PA and SB levels of their children. However, very little is known about how much family members or peers support or coparticipate in PA with children and youth in South Korea; thus, more research is required.
School: D
The 2015 KYRBS data was used as the primary data source for the School indicator. Results showed that 57.2% of middle school students (61.6% in boys, and 52.4% in girls) and 14.8% of high school students (20.8% in boys, and 8.2% in girls) participate in 3 or more PE classes per week. In addition, 66% of elementary school students participated in 3 or more PE classes weekly. 15 The majority of young South Korean children attending child care centers, preschools, and kindergartens participate in less than an hour of "PE" or structured PA per week. [25] [26] [27] According to the 2015 Korean Educational Development Institute data, 28 99% of elementary schools, 86% of middle schools, and 99% of high schools have PA facilities (eg, outdoor field, gym) in their schools. The majority of child care centers, preschools, and kindergartens had PA facilities within the institute (78%), and only 3.5% of the institutes did not have accessible PA facilities nearby. 26 
Community and the Built Environment: INC
Community and the built environment could not be graded due to incomplete data. A systematic search of the literature found few studies, and though documents that describe the built environment exist, insufficient evidence was provided to grade this indicator.
Government Strategies and Investment: C
The Ministry of Education has made several investments to promote PA participation among children and youth. 29 The School Sports Activation Project targets PA in schools, and requires schools to provide at least 3 PE classes weekly for students in Grades 3 to 6 at an elementary school-level; 4 hours of PE weekly in middle schools; and 10 PE credits (1 class is 2 credits) during the 6 semesters of high school. They aim to increase school sports club participation of each student to ≥ 17 hour/year, and promise to increase the number of qualified instructors and improve facilities, especially for younger children and girls. The Ministry of Culture, Sport and Tourism have created an Integrated Sports Council in collaboration with the Korea Institute of Sports Science, Ministry of Education, the School Union, the Korean Olympic Committee, and the Korea Council of Sports for All. 30 These organizations are working together to promote PA and sports participation to create a healthier and happier South Korea by 2020. Although the increasing interest and investments toward PA and sports have been made in 2016, meaningful changes cannot yet be assessed. It is also unclear how sustainable these changes will be. Therefore, a conservative C grade was given to this indicator.
Cultural Contexts and Limitations
Although the Report Card was able to grade the predefined indicators in accordance with the international criteria, it is important to mention that significant cultural differences exist which need to be taken into consideration when understanding PA and SB among South Korean children and youth. Due to the Confucian ideologies that have influenced South Korean culture (and other East Asian countries), there is a great emphasis placed on education (ie, education fever). 31, 32 Lee et al 32 described the highly competitive lifestyle of high school students studying for "examination hell," often sleeping 3 to 4 hours per day. The degree of importance placed on achieving good grades, and getting accepted at prestigious universities in Seoul, is crucial to South Koreans. Consequently, school curriculum and the daily schedules of students are structured specifically for college entrance examinations from a young age. In particular, high school students are only required to take 2 PE credits per semester and are exempt from taking PE class in their last semester. On top of this, PE class is often replaced with study time. The view that autonomous study and other "more important" subjects (eg, English, math) take precedence over PE is expected in students, parents, schools, and related policy. Therefore, PE is often neglected and considered less important which makes promoting PA challenging in South Korea. Furthermore, cultural norms in gender roles and stereotypes make it particularly difficult for girls to engage in PA in and outside of school. 33 Nonetheless, promoting PA and reducing SB should be a public health priority.
This review has several limitations. First, there was a lack of studies that used objective measures to measure PA and SB. The results of the current Report Card rely heavily on self-reported data which are prone to recall bias. However, the estimates from large, representative samples were supported by 1 or 2 smaller independent studies that attested to the validity of the findings. Second, a systematic search of the literature found that limited research had been done on many of the relatively new indicators such as physical literacy, active play, and environmental influences on behavior. In addition, though data regarding certain indicators were available, studies often used different criteria and cut-offs from the internationally accepted guidelines, 4 and also from each other. Thus, it is crucial to develop evidence-based PA and SB guidelines for South Korea and to promote their use among researchers, practitioners, and policy makers. Finally, more research is required to evaluate the efficacy of the new policies being implemented so as to maximize their accountability and sustainability.
Conclusion
The different indicators of the Report Card showed that most South Korean children and youth are not sufficiently physically active. Although the majority of institutes have infrastructure to support PA participation, they are not being fully used. Furthermore, schools and PE instructors are not adequately equipping students with the physical skills, knowledge and view of PA that is necessary to develop and maintain a physically active lifestyle.
Nonetheless, for the first time, the Report Card has allowed for the comprehensive baseline assessment of PA and SB among South Korean children and youth which can be used to understand and compare at national and international levels. It is expected that the Report Card will be employed as an advocacy tool and an educational resource to promote PA among South Korean children and youth. More evidence is needed in all areas of PA and SB to build on our findings.
